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of works), Moscow, 1071, pp 196-204 (from RZh-Kibemetika, No 6, Jun T2, [
Abstract Ho 6V516) o S ;

Translation: The following basic requirenents are formulazted for organiz- e
ing data bleocks: 1) the necessity for selecting an erfective system of L
coding normative data; 2) the necessity for minimizing the volure of re- ’
dumdent data; 3) the necessity for optimizing the distribution of data blocks
among the stages of the memory devices to minimize the fuentity of normative
data in the process of retrieval and alteration; L) the possibllity of re-
cording and tomposing normatives of dats blocks of any volumes (both Trom
puiched tape and from punched cerds); 5) ‘the ‘possibility. of ¢hecking sll
operations of organizing the data blocks ca magnetic tapes; 6) the possi-
bility of correcting normative date blocks' recordéd on rmgnetic tape. The
‘general principles of cons tructing data blocks are defined in sccordance
with these requirerents. 4 methed ig deseribed for transferring normative
~data from punched cards of normative monagewent to magnitic tape. It is
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© METALLIC FE PHASES ARE IN EQUIL. THE SPINEL pHASE CONSISTS OF A soLpp
o TI0 suds AND FE SUBZ TIG SyBs., THE KHOMBOHEDRAL PHASE
CONSISTS OF SOLID soun. ge ILMENITE AND PYROPHAN]

: TEW ON INCREASING UF
- THE ‘AMT. OF g REMOVED, THE CONCN. OF FE syg2 T10 SU84 IN THE SPINEL

- PHASE DECREASES AND THE CONCN. oOF PYROPHANITE IN THE RHOMBOHEDRAL PHASE
INCREASES.. AT 25-35PERCENT g REMCYVAL, ARHOMBO#‘IE’D.‘(AL PHASE EXISTS IN
~EQUIL. WITH A TIC 5UB2 PHASE AND A HETALLIC FE PHASE. ;
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» ZAKHAROV. s, D., KRYUKOV, P, G., jap.
V., FEDOSTHOV, 4. I., CHEKALIN, 8. v.

BASOV, ¥, ., ZARITSKIY, A, g,
VEYETS, Yu. A., SENATSKTY, vy,

"Producing High-Power Light Pu1 lavele ‘ 1.06 and 0.53 yp
and Using Them to Heat g Plasma. I71. A Neodymium Glass Laser With Con-
version of Emission to the Second Harmonie": . : '
Moscow, Kvant, elektronika-~sbhornik (Quantum Electrouics--
works), "Sov, radio”, 1972

collection of
» PP 50-55 (from‘RZh—Fizika‘
abstract No 6G375) L :

No 6, Jun 73,

Translation: Investigations of processe

5 qf:heating by means of lasep
nt wavelengthg are of considerableiimportance for

10n‘on_two'anelengths: :the vavelength of
2 peodymium laser (1,06 yp) and %5 second harmonje (0.53 um). ap ef-
ficiency or Breater than 507 in'converting'1206»pm emlgsion fo the second
harmonic ig achieved in o KDP crystal. The emission energy on the 0.53-um
vavelength is 10 J with a pulse duration of 1.0 ng. Part I, sece RZhFiz,
1973, 56239, R o
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ZARITSKIY, A, R., KRYUKOV, P. G., MATVEYELS, 1y, A., and
FEDOSIMOV, A. 1. hysics Institute imeni P, H. lebedev, Academy of Sciences

?

HMoscow, Pis'na v Zhurnal Eisperinental®noy 4 Teareticheskoy Matki, Voi 15,
No &4, 20 Feb 92, pp 184-186 : [ .

’ Abstmc{;: It is known that strong back-smttering df laser light oceurs
during the high=power laser radiation heating of a plasra with the use of
s0lid targets. The authors Reasured the spectrun of {hs laser light reflected
by the plasma, The targets used were 14D, { ggz)i,,.hegvy ien, Al. The radige
tion source was a self-mode~locking Na laser: consisting of & master oseillatoy

leating and spactral Agasurenents were
carried out on the fundamental frequency ( A's 1,06 microns}, as well as on

ey { A= 0,53 micron), The neasurements ners
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' ZARITSKI?, A. R., ot als; Pls'ma v Zhuhﬁal,Eks

nade on a gratin )

perimental *noy 1 Teoreticheskoy

8 spectrograph with f = 130 em.  The back~scat

_ tered radiation
Ve & large number of equidistiant Iines situated gen-
erally both in the Stoke

. ation from nyeak satellites,
hich equals the interval betweer
light, The observed pro '

may be related to the ph
2 layer,

nulate cter, " Its explanztion
ase modulation of 'bigh-ppwer, Iight pulses in the rlase

- 2203720010-4"
APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R00



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002203720010-4

. 5y
BTV ERT 1T ILE > 1 1 515 ] 5
ZiGt L

o

ey

UDC 662.215.2

) » LIKHOV, G. M., MIZYAKIN, S. D., Mosow

“Determination of Dynamic Com

pressibilify of Soil on'the Basis of Parameters
of Flat Explosive Waves" e : '

Zhurnal Prikladnoy Mekhaniki i Tekhnicheskoy Fiziki, No 1, 1972, pp 137-140.

Abstract: The dynanic compressibility of soil has been determined on the

basis of experimental values of the parameters of flat, cylindrical and ’
spherical explosive waves at stresses generally not exceeding 80-100, some- -
times 250 kg/cm?. This article presents results of experimental studios

of flat waves at stressecs of up te 1,000 kg/em?. These data are used to
construct a stress-strain diagram corresponding to shock compression at the
leading edge of the wave. The degrec of rcompacting of the so0il is determined.,
It is demonstrated that deformations continue to incréase behind the leading
_edge of the wave. The residual deformations are greater than those that
occur at the leading edge. This indicates a4 significant influence of viscous
and plastic preperties of soils on the wave process, .
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heating of 4 Plasma by focusing u1t
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ing the rise of conditions fop ther
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BASQV, N. G., et al, Kvan

tovaya m;ekﬁ‘cﬁn;kg; s

heating a plasma with ultrashort pulges?
illumination by ultrashort

Shadow photégraphs

of the plasms with
Pulses and the recording of plasma dispersion with the
aid of ayn electron-optical converter are described, The same electron-optical
converter was nsed to study the change in the reflection of laser pulses with
time, and x-ray measursments were made of the electroy temp
A review of the basic exp '

rature of tha plasma,
erimental data indicates that the pesults are from laser
pulses consisting not of one, but of several subpulses,
the interaction of each

Experiments shoy that
Subpulse with the target. is not the: same
of the previous history apa repetition time of the subpulse relative to the
heginning of the process. Heating of the plasms cecurs s follows:
first subpulses incident on the targiet fonizes iy to a:d
to the wavelength of the laser radistion.. When the valu
 to the value of M. the reraining papt of the s
the plasma to 3 Temperature of Severa
iSEization. As a result,
incident on the target at this stage will b
-drops,as a result of dispersion,tp:avvalue.

bigh~teﬁperafure heating of the plasma is possible. It is thus established that
reflection of ultrasonice pulses arises in plasma regions whepe the electron den-
sity is close W criticzl. Othep subjects disbussed,inwthe article include

Sas NN
radiation and heat conductivity, the effect of lagep radiation
T n.in a plasms formed by a powerfyl Ultrashoy

hut a function

epth approximately 2qual
2 of ne becoines corg
ubpulse is reflected:  foa
1 electron-vol
the plasmz formeg

ts gcoups simultaneou:ly with
is slowly dispersed. 413 subpulses

e reflected until the particle density
cerresponding to Pop+ AT this tipe

plastz
pressure, and eles-
t lazer pulce,

‘tron-ion relaxatio
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BASov, . G-. ZAKHAROY, 5, p. | KROKHIN, 0. x., KRYUKQV, ‘P, g, | SENATSKTY,
Yo V., amka, s, v FEDOSTIDV, 1,1, | SHCHELEV, ¥, v,

"In_vestigation of Heating or 4 Plasma Formed by Ultraslio.rt .L"raser Pulgeg"

- Krati, Soobshch, pg fiz. (Brier Rei}orté on Physics), 1970, o 8, pp 4852
(from RZh-Radiotekhnika., Ho 12, pep 70, Abstract o 12phel) .

Translation:  1m order to fory g pPlasma, ultrashort Pulses of emission from
& neodymium glass lgger Orerating under conditions of sé',lf—synchroni zation
of modes on g vavelength or 1,06 H Were focugeq o & target of Lip ip e
vacuun., The beriod betweep pulses wrag 15 nsec, The individue_d laser pulze
is not simple, byt rather consists of g series of peaks,; the interva]
batween them ang the number gf Peaky ‘varying from Tlash g flash, fThe
overall pulse duration reaches 10 nisec, the: duration of BN individuag Ppeaic
being in the range of 10711 3p-12 3.7 The output gnergy is ~0.1 g. . The
diameter of tpe focal spot on the target is 2.10-2 e Heating or the
Plasma wag studied by the methods of shade yhdtography,ahd Scilieren
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DYTNERSKII, YU. 1., ZAKH&EQV, S. L., Moscow Chémical Technology Institute
imeni D, 1. Mendeleevs SR N

."Additivity of the Process of Separation of Tue Aqueous Solutions of Balts
by Reverse Osmosis" ' S : :

- Leningraq, Russian, Zhurnay Prikladnoj Khimii, vo1 46, No 7, July 73, pp 1u55-
s S :

Abstract: Experimental data obtained with cellulose acetate membranes and K,
Na, and Ca chlorides and nitrates in aqueous solutiop showed that the Selec-
tivity of the membrane for egeh salt in g mixture is the sam as for the indj.
vidual salts alone. The CONSLANT porosity of the membrane wag shown by de-
termination, before each e periment, of {tg Penetrability pure water, The
selectivity ang lawer Penctrability of the membrine Lo the Strongly hydrated
Catt fon than g solutiong containing the weakly hydvated yyut and Kt iong qap
be explained by a capillary model, The additivity of Processes fop Separating
chlorides ang nitrates by reverse 08m8is makes it possible +p calculate the
eHpected separatigp from data on individual;salts. p :

1/1

- R002203720010-4"
OVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513
APPR



NI S TR T,

SRR

CIA-RDP86-00513R

"APPROVED FOR RELEASE:

T

USSR _ - ‘ : UDC: None
BASOV, ¥, G., BOYKO, V, 4, ZARHAROV, . M., KROKHTH, o .,
MIKBAYIOV, Y5, 4, SKLIzRoV, ¢ V., and FEDOIQY, 3, 1,

ﬁ,,"Mechanisms of Reutron Generation ip 2 Laser Plagpgn

'Méééow, Pis'ma v ZhETF, vol 18, No 5, 5 September 1973, PD 314-317

investigate—the hechanisps which €ilve rise tq neutrons ip lzser
Plasmas. The exXperiments here describeq proved that;, depending on
the-experimental conditions, both hot apg ¢old neutrong ere pro-
duced. ope Beasurementg involveq Yere conducteg in a variant ot
the sharp focusing of a ningle-channel;laser on 8 masgive Co2 tar-
get, as we1z as in spherically symmetrical‘irradintion of CDp
barticles Reasuring about 100 m in diametey by the output of 4
multichanne) laser, Both methods wére'?iscussed in earliep bapers
by the first-named author above,’et.al. Pis'ma;y LnBey, 13, 1971,
p 691; 15, 1972, p 589; LhETR, 62, 1972, % 205 ) Resulty of both
types oF Deazurcment gre separately:examined. done of these cagt
doubt on the assertion ¢t rrevious Te8earchirs that the appearance
of fast jopng is connecteg with acceleration ip the ¢ritical den
sity Tegion, o :

1
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BASOV, K. G., BOYEO, V. A., GRIBKOV, V. A., s Sgells KROSIN, 0. ., S
-and SKLIZKOV, G. V., Physics Institut.e 1meni P ev, Acadeny of S
Sciences USSR

l

"‘Ga.s D:,'na.mics of a Laser Plaama. in the Process of Heating“

Hoscow, Zhlmnal Eksperimental'noy i Teoreticheskoy Fiziki, Yol 61, No 1(7),
Jul 71, pp 154=161 .

Abstract: One of the two sell-known approaches to tks problen of heating
plasma to thermonuclear temperatures by irradiating it with & laser is the
nethod in which a substantial portion of the ensrgy of the laser is converted
into the energy of direcied, gas-dynamic novement, In the present article,
an attenpt is made for the first time to measure the distributlon of the
density and speed of movement of the plasna, to evaluaie the pressure of the
plasma during the process of heating. ‘A nultinede, Q-switched laser and a
carbon target were used, and measurements were made ty slit scanning of an
mterferogra.m on an imege converter. It was found ’cha'r. the paximum pressure

(10 atmospheres) and temperature occur at the beginnlng of the laser pulse,
At later times, the profile of the density 1s elevated, and the area of the

12

91 e
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BASOU, N. G, Academlcian, BOYKO, V. A., DROZHBIN, Yu. Avs ZABHARNYwSecdinen
'KROKHIN, 0. Ne, SKLIZKOV, G. V., and YAKOVLEV, Y. A., Physics Institute imeni
P.oN. Lebedev of the ‘Academy of'ScienceS'USSR,'Moscow :

‘-Iﬁvestigacidn:of the Initial Stage of the Gas-Dynamic Digpersion of a Laser

Hoscow, Doklady Akadenii Nauk SSSR, Vol 192, No 6, 21 Jun 70, pp 1248-1250

 Abstract: gince previous experiments study the radiation spectrad and gas-dynamic

 parameters of ‘a plasma in 1large time intervals exceading the length of the laser

) ’pulse,'the present study covers the dynamics of the motion and the kinetics of

- jonization processes in a laser plasma-with a wigh time resolution. It {s noted
that the.gas4dynamic motion of 2 plasma accompanying the nigh-temperature heating
oflcondensed ma i laser radiation has been ipvestigated because
of the importance f a laser plasmd for thermonuclear fusion,
_as a.source of mu ectroscopic gtudies of.astrophysicul in-
terest, for accelerator . The study of the dispersion of a plasma
during the act , the surface of the
target comparable with the dismeter ; X ot of the lager radla-
tion made it possible to trace different phases of the motion of the material,
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e of heating and the "freezing' of the ionization state
ion of a neodymium iaser with an: energy of 10 } and &

15 nsec was focused with 8 5-cm-lens on the surface of a carbon
£ 10-6 torz, and the structure of the dispersing plasna was
basis of its luminosity. Space-time diagrans of ion dis-
is of the data (see Fig.); for r £1 mm the
plasma emits a continuous spectrud {n the visible region (lines are observed
only at dista As the distance increases to 10 tm, a break is
gbserved in ¢ cvl and CV from the target. The regions
occupied by ions © ps partially intersect, although there are
no discontinuities in rhe density of material in the plaspa. The following
model of the gas—dynamic motion of the heated mattex 15 constructed from an
analysis of the experimental data: The plasma moves fron the reglon of heating
{r ¢ d), where the electron temperature Teﬂzl20=ev on the basis of measurements
of the recombination x—r%diation,,into the: vacuum perpendicular to the surface
with a velocity u ™ 6-10° cm/sec. Im this region the velocity of the plasma
is close to the speed of sound and the {on temperature corresponding to this
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‘velocity is /125 ev. A considerable acceleration of the plasma is observed at
distances r €1 mm. The velocity here is several times greater than the initial.
The effect of "freezing" is cbtained, since the deusity drops as u~ir~2 along the
trajectory of the ion-and the recombination time becomes much greater than the
characteristic dispersion time. In one process the freezing of the maximum
degree of ionization occurs several nanoseconds after the beginning of the
motion of the "elementary volume" of the plasma. This freezing process also

" oceurs for the remaining ions. . The laminar structure of the jet which is ob-
served in photographs is explained on this basis. The: énergy lost by the plasma
contained in the region r < d to radiation in the zange 20-100 ?\ over a time of
' 40 nsec is estimated to be about: 0.5 joule. '
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ZAKHAROV, V. A., MIKHEYEV, M. N., FRANTSEVICH, V. M,

"Design of a Ferroprobe Coercit‘imeterfwit}i;‘an Attached Electromagnet and
- Compensation Winding" F RN R o oo ‘

Defektoskopiya, No 4, 1971, ppv21~31.f

Abstract: Results are presented from a study of the dependence of the ampere
turns of demagnetization and Compensation on the parameters of the magnetic
circuit of a ferroprobe coercitimeter with .an attached electromagnet and
compensation winding, as well as certain experimental results. Simplified

formulas are given for calculation of ‘the. ampere turns, as well as an example
of the semiautomatic ferroprobe coer-

of calculation and a schematic diagram »
citimeter for testing the quality of heat treatment of products.
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ZAKHAROV, V, A.. LAZAREVA, N. K., and CHICHAGOVA, N. P., Gor'kiy Automobile Plant

'Austenite Stabihty 1n Alloyed Cast Iron at Low Tempeﬁ'atures "
i"Mos’Ebi&, Metallovedeniye i Termicheskaya Obrabotka Metallov, No 12, 1970,
pph9-g0 - L |

Abstract: Nickel-copper-chromium cast irons have an austenite structure at
‘Toom temperature. At below-zero temperatures, however, the austenite in thege
. cast irons turns to martensite, which is followed by valumetric changes, an
increase in hardness, and a decreage. in metal plagbicity. This paper disgcusses
-the effect of chromium, nickel, manganese, and copper contents on austenite
stability. The study involved 20 malts produced in an MGP-2 150-kg induction-
" type furnace with nickel contents ranging from 10 to 1748, manganese -- from

- 0.9 to 3.C8. With a decrease in temperature, the amount of transformed auste-
nite in the cast irons increases. As cagt, the cast irons of #l1l melta, with
the exception of malt 1 with 10f N4 y aro structurally abable down to -16"c,
Heat treating of the cast irons according to a specifieil tochnique incrsases
the temperature of o~y transformation, i.e., narrows deim the stability range

1/2
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of austenite, Increasing the nickel and manganese contents moves the beginning
of the martensite transformation to a lower temperature range. At 16% Ni and
1.5 Mn, austenite cast irons have a stable gtructure  at =76°C. In order to
Preclude. structural (andodimensional ) changes in austenite cast irop parts at
temperatures down to ~76°¢C, it is necessary that. the cast iron camprige a
minimm of 158 Ni, 1.5-2.04 Mp, - Intensive cooling to ke used in conjunction
‘With heat treating at 700-750° is proposed. . . B o
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ABSTRACT. A TECHNIQUE FOR THE GAS

: 2 PROPANE, 2,3 BUTANE(RACEMATEI-y 24

3 BUTANE (MESO FORM)-, 1.3 BUTANE—s 1+4 BUTANEDIOL AND DIEVHYLENE GLYCOL

. IN-DILD. SOLNS. OF ALCS. OR H SUBZ O ALCSS. MIXTS.” IS SUGGESTED. SOME

. ‘CORRELATION OF THE RESPONSE IN A FLAME TONIZATION DETECTOR WITH THE
~STRUCTURE. OF . GLYCOL MOLS. 1S OBSERVED. THE SEPN. WAS CARRIED OUT ON A 2
4 LONG' COLUMN FILLED WITH 12- ISPERCENT POLY (ETHYLENE GLYCOL) PEG 600
pR.PEG 2000: ON IﬂziSQO;TND,SHj SPHERQCHRﬂM_;,AOR STERCHAMOL, AT A COLUMN

ABSTRACT/EXTRACT-—(U} GP-0-
 CHROMATOGRAPHIC DETN. OF ETHANE, 1

g '105-30DEGREES, WITH N CARRIER GAS AT 80-100DEGREES ML~ MIN,
ACTLITY:  MOSCOW STATE UNIV., ‘MOSCOWy USSR: ; - ;
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NIKOLAYEV, A. V., GINDIN, L. M., SOKOLOV, As P., 7 AKHAROV, V. F., KHOMAYKO, I. A.
_ R anm AR

“Leaching Antimony out of the Khovu-Aksinsk Arsenates of Cobalt~Nickel Concen-
trates by Caustic Soda Sotuticas' . : v

V sb. Sintez, ochistka i analiz neorgan. materialoy (Synthesis, Purification and
Analysis of Inorganic Materials —— collection of works);;Novosibirsk, Nauka
Press, 1971, pp 171-174 (fxom RZh--Metallurgiya, No 4, Apr 72, hbstract No
4G309) o SR P

Translation: The technological scheme for refining arsenate concentrates was
developed using the method of two~stage leaching out in NaOl polutions under
optimal conditions: 1) the first teaching oul stage: {pitinl a0l concentra~
tion 250 g/4, S:l = 1:4, temparaturc-80°,:duration 1 hour; 2) second leaching
out stage: initial 1205 concentration 250 gff, S:L = 114, temperature 80°,
duration 2 hours. Aqueous repulping of the hydroxide cake taolk place under
these conditions: S:L = 137, temperature 60°%, duracion 2 houxs. The separation
of the trisodium arsenate OT regenaration pf the alkali from trisodium phosphate
by lime was carried out undeT the following ceaditionsi: S:L = 1:4-5 (uith re-
“spect to 1ime), temperature 90%, duration 1.5 hours. The extraction of As in
the solution was 98,5-99%. Noanferrous motals convert in practice wholly to the
hydroxide concentrates, extraction of the petal in which is: 99.9% Co, 99.9%

,,llz, PR .
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NIKOLAYEV, A. V., et al., Sintez, ochistka i analiz neorrdn. materialov, Novo-
sibirsk, Nauka Press, 1971 pp 171-174 - :

Ni, and 99.7% Cu. The concentrate yield 1s 48-55% by wclght of the arsenate
concentrate. The technological scheme was checked on a Bemiindustrlal scale.
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: NAUﬁOV, B. N., ZAKHAROV, V. G., FiLINOV, Ye. N:
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- ‘MBasic Principles of Creation of Combined Complexes o
:Coxitrol»Systems" o

f Computer Equipment for

- Upravlyayushchiye Sistemy i Mashiny [Control Systems and:Machines], 1972, No 1,
~pp 104-109 (Translated. from Referativnyy Zhurnal Kibernetika, No 6, 1975,

~ Abstract No 6V593). - IR
franslation: The basic principles are presentcd for the creation of combined
“computer cquipment complexes for the construction of ACS at various levels;

the composition of systems developed and planned for developemtn is indicated,
and-problems of their utilization in systems of varying complexity are described.
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| yESELYANSKIY, YU. Ses CORUSHKINA, L. P. AROV, V. T.p JURLLD, YU Fev
and,SOMOV, A. I Ukrainian Correspondence,Polytec -fﬁ‘IngtItupe

:“Ihpact Ductilify of a Composite Eatefiar'::

, Hbsggs, Hetallovédeniye 3 Termiéhéskaya Obiabotkg Metallow, Ko 7» 1973,

_ Abstract: The jmpact ductility of an Al—AIBNi;compositejuas investigated‘on

7 Sp&Ciméns of the Al-N1 sutectic alloy grovn in vacuum,'depending on the cross
gection of Alaﬂi fiber. The impact ductility was found %0 be independent of

the testing temperature and 10 dapeﬁd.on the Crystalliwation rate. Acconding
to fractographic data, in inpact vending of ppecinens of an Ah—AlBNi compoaiiz
with great interfiber 3istances, the ¢rack propagates pore BlOWly than on spaci~
Rens gith:small snterfiber distances. This results in 1ncreased fracture of an
41:A13R1 composite obtained at 1pw_pxystallization‘rata§a The Al-Al;li naterial
possesses & Tow notch sensitivity;'on:thé maqrprelief'df practures of notchies
specimens; Jocal gones of prittle fallure are_absent.v'One figure, ten biblic
%7%ph1° references. i 1
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©BOGOWOL'NYY, YE, B., DOLGOV, A, Doo MK
. _TERENT'YEV, H.. V.. .nst:.tute of Tha
L i‘,Coxnmittee on the Use of Atomic }margy

~ "n Possi'ble Bffects of CP’I‘-Invariance Violation and L) > ?,u Decay™
l\'cscaw, Ya.dernava F‘i ika, Vol 15, No 5, Hay ',72,‘ PP \)8‘)-@9»;

Abstracts An earlier article by the authors noted th'u, tho experimental deta
of A, L. CLARK, T. ELIOTT, R. C. FIELD et al. on KL-%-)‘/J decay can be fitted

L to unitarity if it is assumed that there is a CPT-noninvariant interaction
which nakes & contribution to the I{L""* 2,44 decay anplimde in the form

‘bﬂ!ll\’ﬂl ‘ . o .(1):

h and psrtly CO‘APF‘RS 1tas for the csn*ri’bu‘ion of tha Lwo-photon ‘?uternejﬂa.t(.

i/é '
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BOGOP‘OL'N‘[Y YE, B., et al., Yadern ya Fizika.,i Vol ,15' Np_ 5, May 72, pp 985~
994 : o .

state to the absorptive CPT-invariant part of the ampli tlin.e. é;lff?”ihgsuzoig;ive
part, which results from other real transition:x, ia ignoired, there 1

12
’ ' ~ 0,50 1077, The present
t with the CLARK et 2l, eX pariment it b N
ggcle gives a detalled discussion of properx‘:ies of such an interaction and

expnrimcntally observed effects in which 1t night appmr Proparties of the
3 {ble leptenic
Kg,l(g system are considered, follmsud by a discussion ofi poss T

- decays of K mesons with the mrticipation ‘of mentral currents and charged cur-
rents, nonleptonic decays, radiative decays, and muon ciﬁ.cay

: . The authors thank V., K. GRIBOV B. L. IOFT‘E ancl I YU, (OBZAREV foxr
: in*eresting discussions. , o
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plitudes apd the Asymptotic Behavior of Weak

- Moscow, Yadernaya Fizika, No. U, Apr 72, pp 809r819

Abstract: The so-called shrinkage characteristic of the auplitude caused by
constriction of -the scattering cone at asymptotically high: energies is discussed.
It is noted that the amplitude at £ = 0 ig nonriezular and the usual Troissart
Limitation does not oceur in the case of wealk interaction when ‘exchange of
‘massless particles (the neutrino) is possible. ' This would indicate that as
8 > 0,the cross section increases exponentially: Otot N @9, where o > 0. This
‘article discusses possible restrictions on the’ value of a, assuming that for
-t < 0 the amplitude satisfies the dispersion'relationshipffor & with a finite
number of subtractions. The bazsie idea of the: approach heve is to study the
singularities which are caused by constrietion of the scattering cone at high
energies and to compare them with ordinary threshold singularities caused by

A
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" DOLGOV, A. D., et al, Yadernaya Fizika, No. 1w, Apr 72, pp BOB-819

-particle exchange (called diagran singularities). The narrowing of the cone
" on the strength of unitarity is an unavoidable comsequence of the growth of
the total cross section. It is shown that if it is requived that the singularity
~“in the amplitude be no greater than t? 1n t,as occurs with, diagrams with exchange
of neutrino pairs, the total cross section tht'as § > © cannot:rise more

" papidly than o¥3. If it is required tﬁaf the shrinkage singularity be absent,

Gy cannot rise in terms of powers of s. All conclusions' are based on the

assumpticn of the validity of dispersion relationships with a finite nuaber of
subtractions for & > 0. It is noted,in conclusion, that the problem of tha
asymptotic behavior of the cross section when exchange of massless particles
is possible is not limited to the scope of weak interactions for which neutrino
exchange is essemtial. It also has a direct relationship to electronagnetic
interaction caused by photon exchange. For the case of massless par-
ticles many theorems of quantum field theory arc inapplicable in the form
in which they are ordinarily formulated. This is attributed to the fact that
they assume the presence of an energy slit between the vactien and the spectyum
. of physical states. It is suggested that it would be of interest to obtain
'a mare detailed description of the asymptotic behavior of amplitudes on the
basis of these ideas and to understand better their relativnship with the basic

principles of gummiws field theory.
? v
2/“ R . - . . . .,.'[50 - .
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ZAKHAROV, V.

- Mgegsurement of Distributed Reflections With

Modulation"

the Aid of Wide—Band Frequency

kim. konlerentsii po radioterhn. dzmoreniyom. 7. 2 (Re-
1 Radlo Engineer-

g rports of ‘the All=Union Scientific and. Technicalk Conferencd: ol
ing Measurements. Vol. 2), Novosibirsk, 1970, pp 139-143 (rrom RZh-Radiotekh~

“nika, Ho 12, Dec 70, Abstract No 12A389)

Tokl. Vses. nauchno-ta

It is pointed out that in contrast to classical methods (mea-
. ), radar method: g applied to probing of
trsnsmission lines and extended SHF loads make 1% poﬁsihla ta determnine not
"o only ths distribution of extremely suall diserete reflections along the
channel, but also the precise frequency dependence of any -specific reflec-
“tion over a wide frequency range. A briel description ipigiven of & mes-
surement device in which a continuously radiated signal witn linear {'requency
moduletion is used, together with a description. of the extyaction of necess-
-sary information, processing of these data, which is-donegby the methods of
" low-frequency technology, permitting.increaséd measurenent precigion. Con-
sidez:e_gtigp_'i:s ‘given to the effect of & number of factors

“Translation:
surement lines, bridges,. ete.

{modulation non-

p
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konferentsii po ragiotekhn, iz-

ZAKHA?QY,!Y, I., Dokl. Vses. nauchno-tekhn.
ATV ER e e Sy DD 139-143
etec.) 6n the resolution of the deﬁice. In addition to this de-

d two:possible'modes of operation are indi-
f these methods are

. Iinearity,
ﬁvice,:a,modification is ‘given an
;jcatgd;'.The.topicality and future~oriented nature a

" pointed.out. Bibliography of three titles. ' B. in
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.GUSEV, V.M., SHCHIGOL', ¥.A., NAUMENKO, V. G., LWVTT 1Y, h&?u, SHCdELCihOV, BeXl.,

‘KOZLOV, YU Gy ZARHAROV V. I._,“Amﬁa
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f“Silzcon Plan°r N-p-nn +Vlcrowava Tr0n91ntor Obtuined By ”hc Hethed Of Ien

Impluntatlon" - SRATE. , L

V ah. Radlstsion. riz. nemet. kristalloy (Radlntlon Phyeics 01 Nonmetsl Cryotale--
Collection Of vorks), Mi k, Isuuxu i tekhn., 1970, pp 155-1%8 (from
RZh--Elektromka i veye priwenseniye, No .1, Januar,' 1971, Abstract Ho 1E221)

Translutloﬂ' Tho mathod of ion im?lantatlon in conjunction with planar ‘technology
makos it poeaible to obtsin n-p-nn’ microwave: traneistors wifh a eritical frog-
-usney of wsmplificotion with reepeet to the current of £ = & GHz. 8pocimuns were
..~ abtainod and investigated with a diffueion bape and en 1on_jnp1antation emittor,
_.-8nd deviees in which both the collector and emittor junctions were produced by
:Etho method of lon implentation. Baeic static:end frequency. parameters of the
~devices are presented and elso the depandancoe V £ ® f(I b /Uf b= i(Ik) 3 111,
6 rsfc smary' : ' :
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©ZAKHAROV, V.I. a
 Sapmammpariress e S ' : : :
"Menpuremsnt Of The Scattering Perametsre Of High-Freguency Tranpistcra”

Tf. ¥ogk. elektrotekhn. in-te svyaszi (Morks Of The Moscow.ﬁ}ectrical Enginearing
 Tnatitute Of Gomrunicstions), 1970, No-[Not phown], pp 74-79 (from RZh--Elektroaike
i yeye primeneniye, No 12, December 1970, Abetrect No 128448)

Pranslation: A method is proposed for measurement of the scattering parameters (S)

“-cherecterietic of the operation of microwsve irsnsistor smplifiers. Memsurement of
the scattering parsmeters ie conducted with a resistance cannectnd st the input
-and output of the transistor being investigated, which empures = regime close t¢
‘the opersting conditiona of an amplifier. A block disgrem of the unit is presented
ns woll o the principal ciroult for bissing the iranpintor and fhe rapults of
“gassurements of the acattering parsmeters of microwave low.nolse diffused irdnols-

" tors connooted in e circuit with s common emitter snd a opumon bues. 5 ill, 6 tef.
2 0 R O SOV S A R
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Institute of Theoretical and ExPEFTRERtal Phyics, State Com-

DOLGOV, A. D., DOLGOLENKO, A. G., ZAKHAROV,V.I., OKUN', L.B.,
mission on Utilization of Nuclear Power '

"Kr, + 2u Decay and the Possibility of Existence of a Light Vec-
tor Meson" = I ) o :

Moscow, Yadernaya Fizika, Vol 16, No 2, Aug JZ, pp 376-383

~Abstract: The authors discuss the hypothesis which holds that
the existence of a light vector meson ¥, is responsible for
the failure of experiments set up to detect Kp » 2y decay. The
analysis shows that existence of a y-meson with the properties
necessary for compensating the two-photon contribution to
ImF(Ky+2p) contradicts experiment. This and other diffi-
Culties seem to rule out the existence of such a particle.
If the hypothetical x-meson does exist, it would have to decay
into new light neutral particles or undergo interaction xyuu,
both unlikely possibilities. The authors thenk V. V. Barmin,
V. 5. Demidov, A. G. Meshkovskiy, N, N, Nikolayev and V. A. She-

‘banov for constructive criticism.
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BOGOMOL'NYY YE. B., DOLGOV, A. D., ZAKHAROV. V. I., oxum', L. B.,

- SHIFMAN, M,. A., SHMATIKOV, M. ZH. YBstxtu?E“S%“Tﬁ%éretiwal and Experi-
- mental Pl‘ysz cs of the State COHUHIU"Z:Q for the U e of Ato*nic .Jnergy

‘ "’Kg -+ pip~ and ‘the Anomalous Interautlon of huons Wlth Hadrons"
"77~Moscow, Yadernaya Fizika, Vol. 16, Né. 1,'Jﬁ1“72, pp 1295142

Abstract: The possible contribution of thé-Sﬁ{intermediate state in the
imaginary part of the amplitude of Kg + uty™ decay and the possibility of
‘the existence of anomalous muon—plon interaction which could balance the
 imaginary part of the amplitude of K + ptp- dncay amsmg through the

27-1ntermed1ate state are dlscussad. It is noted that tLe existence of
an anomalously strong pion-muon interaction cculd resolve the contradiction
between the experimental results of Clark, Field, et al and the theory,
but it is. shown that the anomalcus’ ipteractionu 70 - 2y and 3¢ - 2u  do
not contradict existing experimental data on elastic and inelastic scatter-
ing of & muon by a nucleon, on the generation of muon paf r5 by pions, and
by data on (g - 2) for the mon. It is noted that in this approach serieg
d;?ficultles arise which are associated with the ve*y large value of Re H
/2 .

(rr)_,
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BOGOMOL'NYY, YE. B., et al., Yadernaya Fizika, Vol 16, Ho 1, Jul 72, pp 329—11:2

+ 2 and with the necessity for compensating for it with a high degree of
accuracy. Experimental observation of the anomaleus muen-pion interaction
was complicated. by two circumstances: the smallness ofithe ancmalous
Cross- section (~1p 34 em?) and the. large value of the €ross sections

for background Processes which exceed the anoralous processes. by a facton
of 10-1000. Elastic backscattering of the U-meson: bY a proton at an energy
of &1 Gev, measurement of (g - 2) -of the U-meson, and a5s_§tudy of :the

e+ upn® process at E, > 10 Gev are reconimended as-the nost sensitive

methods for observing this interaction. ' It ig proposed that ImMJS 2;’) is
. ‘ C v K2y

compensated not by the contribution ‘of the. 3n"—'intcr’mediafe state but by the
contribution of othep intermediate states ar"isipg in Xg' » utu~ decay, such

.85 2my. A discussion of the consequences of pb_s:s'iblve 21¥ - 2p-anomalous
~interaction will be the subject of a later ‘paper.. :’ '

20010-4"
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-‘f;fDOLGov A. D., ZAKHAROV, V. I., and OKUN', L. B:
"K ."’ 2}‘ Decayll E :
‘-‘MOSCOR Uspekhi Fizicheskikh N“uk vol 107 No 4, 1972, pp 537-557

SIS

Abstract: This paper is in thn nature of & review of the vexatious
problem of the decay of the Xr meson. There has been a grect deal
of contradictory experimental “and theoretical data concerning this
problem, &nd the guthors review the experimentel’ and theoretical
evidence thorourh¢y, questioning it as they go. They question the
reliability of the experimental findings -- scome of which have led
to the negative result that no decay wam detected ~- and apply
equally radical examination vo tne relisbilitiy of the verious
theories. After this 1ntroductory discussion, the authors examine
a mathematical expression of the decay, as found from a highly ac-
curate experiment, and consider its consequences. Tnen, to pglot an
exact path through this confusion of doubtful facits and errstic
theory, they CdTGIUilV analyze the new interacticns of known ver-
ticles arising from the decay, the new particles and particularly
the new light particles that have been found, 2ad the theory of
conservation as applied to the dccay in eddition: to epparent vio-
l?tlons of the theory. 1In dis cussing this last, the authors touch
1/2 '
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"~ on the unitarity condition, through which a limitation on the
* " probability of the Ky—» p*u— decay. is obtained. Jith regard to

" the duestion of the existence of new decay particles, they review
" the basic limiting conditions such new. particles must satisfy.
- -Finally, in their efforts to verify the apparent contradictions to
- ‘classical physics theory, they:reconsider the mathematical decay
- .expression already mentioned for an ezamination of the theoretical
_-principles on which it is based. They conclude by thanking Ye. - B.
.--Bogomol'nyy, @. V. Grigoryan, N. N. Nikolayev, M. V. Terent'yev,
M. A. Shifman, and M. Zh. Shmatikov, colleagues who helped clarify
many problems, as well as V. B. Berestetskiy, B. L. Taoffe, I, Yu.
Kobzarev, M. S. Marinov, 3. G. Matinyan, B. I, Pontckorvo, I. V.
huvilo, I. 8. Shapiro, and Ye. P, Shabalin for having read the
review znd for their useful comments on it. In an aprendix, they
mathematically develop the contribution of the two-photon state to
the:abgorptive part of the Kp—+2u decay amplitude, and the uni-
tarity condition as applied to Ky meson decays.
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ZARUAROY, V. I., BELOV, YU. V., IONIN, B. I., and PETROV, A. A., Seningrad
Tochnological Institute iment lenzovet = - ST

"Study of the SpinQApin Coupling in Fluproanhydzﬂdés of‘?hasphorlc Acids by
the Hethod of Double and Triple Nuelear Nagnetic Resonanco”

Moscow, Doklady Akademil Nauk SSSR, Vol 209, No 6, Apr 73y pp 1343-1346

Abstract: Analysis of double and tripié rasohanca sreclrn was carried out by
the method of subspectras selective exposure to a high frequency field H,

of one of the subspsetra in the rosonance of the nucleus X leads to the merging
of resonance 1ines of other nuclei in the same subspectrum, Far extanple,

in the spectrum of the diflyoroanhydride of methansphosphonic acld, when the
~low frequency subspsctrun PIl in exposdd to high frequency field, the bigh
frequency lines of the gfiplets H! merge, and conversely, when the high
frequency subspectrun P7% 18 exposed, the low frequency Hi:triplot 1ines

becone merged. It follows from this that the constants H4F and' FeP have

the opposite signs, tho constant 21 _ boing positive. To perform similar

Pm! .

analysis in case of the 2—chloro~x-pr0pene~1-pboéphonic acid difluorida, it
is necescary "to solve the spln-spin coupling of the ethylone proton with

f;e protons of tha methyl group, that is under conditions of triple resonance.
1/1 ~ SR
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+» and TSEKHOMSKIY, V. 4., Candidate of

DOTSENKO, A. V. ang ZAKHAROV, V. X
- Sciences .

V"Determination of the Constants of the Relaxation Process in Photochrome Glass™

- Léhingrad, Optiko-Mbkhanicheskaya-PromyshiqnnoSi', No 1i, Nov 73,‘pp 29-31
Abstract: There is conducted

a brief criﬁical‘discussion of worl:
vith investigation of the rel

8 dealing

axation mechanisms in photochrone glass, that

is to say, parameters of the relaxation process, the values of vhich do not
depend upon the conditions of exposure, but are Tunctions only of the composi-
tion of the glass and of the temperature at vhich decolorization takes place,
An expression isg broposed, which describes the process of destruction of the
color centers. The constants of the relaxation process ére found, and an

: investigation is made of the relationship of the relaxation constants to the

© wave length of the control beam., 1 figure. 4 tables. v references,

i
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| 1. zakHaROY, V. 1.,
 P.. GRODZGYSKIY. G. T., DANILOV, Yu. I.,, Ly
B TSEY N Te Ckuzwin, R. Ne, BAROY, WM. Yau, pgﬁgf%z, Oy
A 1 "Ye.! PEROV, 8. P., PEIUNIN, A. N, UTKIH, V. ey
g Vs . ) PETUR :

SHVIDKOVSKIY, Ye. G.

“Scientific Data on the Flight of Aufomatic §0nospheric "Yantar

Laboratories"

Uch. zap. Tsentr. Aerogidrodinam. in-ta (Sciéntif%c gotes gg_gge
Cen'zzra'l Aerohydrodynanic,_Ins—l:i.tute)5:.1971! VO:'L'NzlllJ\O Névpl’;l.
(from Referativnyy Zhurnal,Raketqstroyen;ye.' 1,

Abstract 11.41.87 Resune) » :

K i v tories
Atstract: Launches of automatic ionosnheric Lyintaraltiiigggawere
with gaseous plasma=-icnic engines.upito.1?0280,f§? %he pu;bose re
~ted with 1A of geophysical rockets, pose
conducted wlth b e of o1led flirht, in upper layers of the
gtudying prosuvectis of controlle ﬁigqné e e der 1 ono-
ere I £ ous plasma~ionic engines Ll
tmos re.Performance oI gaje 1 ene e
igﬁgigﬁeconditions was studied. Pargmeter§ ch2§d3:eiliz&§ﬁprs or
ion 1et-ionosoheric plasma interaCtlon"ES'WQJ;T;TOHJCOﬁdQéted L
ﬁeutfal atmosphere were measured, Scientiflclim,;rerppcpq.
periments is presented. P figures, 1 table, 11 raferences

i
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%oV, A. I.; MURAVYEV, V. %.; SHYBLSOY.

i

USSR

ONUFRIYEV, V. P.; DUDNI v
' Yu, F,; CHUNAYEY, Yu. V.; KRAVCHENKO, V. M.; Ghids YV, s
PRONIN, I. A3 RIKITIN, 4. Yo éﬁm’%ﬁ&&mmm

'i”3"Diateiic,1mmuniza€ion of Cows with Foot~-and=Mouth Disease and
- 'Prospects for Obtaining Immune Milk" » ; o :

Viadimir, V sb. Yashchur, m. 1 (Foot-and-Nouth Disease, Vol 1 ==
Collection of vlorks), L970, DD 160=172 (from R7h~558. 7Zhivotno-

.

yodstvo i Jeterinnrlya, Yo l., Apr 71, Abstract o [L.56.573)

Pranslation: Diatelic jmmunization of cows with foot~and-rnouth
discese ancibodies provides lactoserum and jmrunolactone with a
high"concentmfcion of Toot-and-mouth disease .antibedies. The
foot-and-mouth disease immunolactone has pronounced preventive
“properties in research with beoy nice, guines pigs, bull calves,
and suckling pigs. Polyvalent Toot=and-mouth disease immuno=
lactone has a more pronounced.virtis-‘neutralizing activity with
pespect to heterologous stpains. of footwand-mouth disease virus

71/2
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"Ussn
*ormmmv V. P., at al, V sb. Yashchur. 2.1, 1970, pp 160-172

thm the monovalent one., The hlsrh QDBC.;.flC activity of the
foot-and-mouth disease lactonae, obtalned under-bioclogical pro=-
duction conditions by irmunization of cows with 1nqct1vhted
foot~and-meuth disease virug, 1nd1cates a promising use of the
~diatelic imrmunization method unaer- 1ndustr1al conditions.
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zAKﬁAkoVi'v;-H;' and KLYACHKO, L. A.

_’Conégrning'thé Combustion Rate of a Model Gunpowder Mixture”
| Novosibirsk, Fizika Goreniya 1 Véryv#,'Noil; 1972,;pp 15-26

Abstract: This paper deals with the combustion scheme of a model 2-component
gunpowder mixture, consisting of finely divided potassium nitrate and charcoal.
It is found that the position of the concentration limits of the combustion of
a model gunpowder mixture is determinad by the temperature equality of the
cembustion products within the zone of influence of the janition temperature
of the uixture, namely the temperature of the transition of potassium nitrate
into nitrite (T¢~1,000 K). Increased pressurc increases. the combustion rate,
as dees also an dncrease of the inirisl guppowder temperature. An opinion is
given with regard to the heretofore unéxplained influence of the addition of
sulfur upon the combustion rate of smoke powder. The coibustion rate is gaid
to increase due to the formation of.KéS_in;theycombustion"products, instead of
K90,. thus releasing approximately 40% more: heat and liberating more oxygen for
- -oxidation of the charcoal. 5 figures, 18 references.
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USSR | UDC 669-157:669.15-194.56
’ GOL*DSHTEYN, M.-I., DENISOVA, I. K., ZAKHAROV, V. N., and
KOPYLOVA, V. A., Ural Polytechnic Institute imeni S. M. Kirov

- "Chenge of the Fine Structure of Heat-Resistant Austenitic
.. Steel During Aging" I L . )
- Sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 36, No 4,
»0ct 73, pp T42-746 L S S
Abstract: An experimental study was made of fine structure
changes of three melts (1 - containing Mo, V, eénd Nb, - -
2 - not containing lMo and Nb, and 3-- not contgining ko, V,
. and Nb) of EI481 austenitic heat-resistant steel in the pro-
- cesg of aging. The results are discussed by reference to dia-
, ams showing the changes in width of the interferentisl line
- {311)x, of the austenite, the blocks and microdistortions, the
. density of dislocations, and of the lattice parameter. The fine
- austenitic structure of steel alloyed with Mo, V, and Nb (melt 1)

SR E e I P O T e
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GOI.'DSHTEYN, He T,y et &1, Fizik& Metallov 4 Matallovedeniye, Vol 36, No &,
‘Oct 73, pp 742-746 ;

and alloyed with only V (melt 2) were found ta undergo conside-
rable. changes during aging; a crushing of blodks and o growing
of microdistortions and of the density of dislocations take
Place. These changes in the struecture of the matrix are accom-
panied by a considerable enlargement of interferential lineg and
by a change of the lattice parameter. The discussed changes of
the fine structure of the matrix together with the. influence of
the very dispersion particles result in a congiderable strengmh—
ening of steel in the process of dispersion herdening., Five figu-

: .res, one table, ten bibllogra'ohic referenccs. '
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ZARHAROY, V. N, o | t

"A Method for Minimizing Sequential Descriptions of Automatons"

Moscow, V sb. Ekon.-mat. metody i programmir. plan.-ekon, zadach
(Bconomic~Mathematical lMethods ‘and Plan-Economy: Programming~~
collection of works) 1972, pp 103-113 (from RZh--Matematika, Ho 12,
13972, Abstract No 12V245) T SR '

Translatidhé A finite automaton in the form of gequances is con.-
sidered in RZhilat, 1972, 8V440. In its simpless case, the seguence

- has the form x¢84 - 54,1, where x4 1s the input symbol at the mo-

" ment t, and s¢ end S¢41 are states at moments. t-and t+1. A method
for the marximum possible reduction in the number of sequences spe-
- cifying the automaton is described.. V. Shevyakov :
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MOV, Y, N; » ITTH, M. Ye., KRUTIKOV, I. A,
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BARBAS, I. G., ZAKHARQV, V, ¥
"Use of Semiconductor Strain Gaqgéé-for?Méasuring Accelerations™

Materialy Yubileyn. nauchno-tekhn. konferentsii Dnepropatr. in-ta inzh. Zh.-d.
transp. {Materials or the Jubilee'Scientific‘and;Technical Conference of the
Dnepropetrovsk Institute of Reilway Transportation Engineers), Lnepropetrovsk,
1970, p 266 (from RZh-Metrologiva i Izmeritel'naya Tekhnika, Ko 11, Hov 70,
Abstract No 11.32,558) - s L

Iranslation: The authors prasent the design mnd constiuction of an accel-
eration pickup in which semiconductor strain-gaugs resis<ors were used as the
sensing elements., The pickup can be used to nmeasure the aceeleration of
Drocesses with frequencies ranging. from Q to 200 Ez'and;umplitudes of up to
50 g (g is the acceleration due ‘to gravity). ‘Connideration 1s given to the
possibility of intreducing critical damping of the elastic element of the
pickup by various methods,. as well as using electrical damping in the ampli-
fication chennels, The suitzbility of the- given pickup for zeasuring accel-
erations of the various elements of .rollihg. stock was .cbécked out on test

Y
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"A Procedure for Minimizing a Sequential Dpscriptiou of AutomaLa"

v sb. Ekon.-mat. metody i programmir. plan.-ekon. zadach (Mathematical Econonic
‘Methods and Programming Economic Planning Problems~~collection of works), Mos-
cow, 1972, pp 103-113 (from RZh~R1bernet1ka ho 12, Dec 72, -Abstract No 12V245)

T*anslatlon The assignment of a finlte automaLon in the form of sequences is
investigated, for example, in RZh~Matematika, 1972, 8V440. Tn the simplest
case, the 'sequence has the form xts [ Spgy ¥ whene X is thc input symbol at the

tme t, s; and st+l are the states at the. times t and t'+ 1. The procedure

“for maximum possible cecrease in t:he number of sequencea glv*ng the automaton

/1
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ZAKHAROV, V. P., ZALIVA, V. 1.
© "Phase Transition from Amorphous State to Polycrystal in Thin Films of C, Si,
‘Ge, GeSe and GeTe and its Influence-on-Conductivity and Optical Density"

Moscow, Neorganicheskiye Materialy, Vol 9; No 8, Aug 73,'bp 1325-1329.

Abstract: This work studies certain regularities of the phase transition from
the amorphous state to the polycrystalline state in thin films of C, 5i, Ge,
GeSe and GeTe and the influence of this transition on conductivity and optical
properties. The phase transition occurs under: the experimental conditions
(filws 1079 cm thick, prepared by vacuum sputtering onto: unheated glass sub-
Strates and transferred to capron holders,. transition stimulated by the power-
ful ‘light pulse of a gas discharge tube) in such avay as to indicate the qual-
itative identity of the conversion in all of the substances tested. The
threshold energy required to stimulate the: transition indicates that the
amorphous state is relatively stable in these compounds. . The transition
changes the conductivity, optical reflection spectra, transmission spectra
and. integral optical density of the films. - : ‘

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002203720010-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002203720010-4

HERE T RIS ] i -

USSR » _ - UDC 535.44:621.378

BELOKRINITSKIY, N. S., GNATOVSKIY, A. V., DANILEYKO, N. V., ZAKHAROV, V. P.,
and SHPAK, M. T. : P e s

"Holographic Recording of Information on'Ambfphous’SemicondUctor Films"
Leningrad, Doklady Akademii Nauk SSSR, Vol 209, No 2, 1973, pp 330-332

Abstract: This paper is a report on the: application of local variations in
the structural and optical characteristics of InSb, Infe, InTe, GaTe, GeTe,
and Te for holographic information recordirng. In an earlier paper (N, s,
Belokrinitskiy, et al, Pis'ma v ZhETF, 15, No 4, 1972, p 198) it was found
that in GeTe films under strong light pulses a growth of crystallites was
obgerved, accompanied by changes in the. physical and optical characteristics
of the compound, Similar characteristics, including the transmission and
absorption spectra, were explored in the present paper for the compounds
listed above., The equipment used for the holographic recording is shown in
schematic form, Records of cbjects measuring 2X2 mm? to 15X15 mm? were

. made by illuminating them directly with neodymium and ruby lasers. Samples
‘of the images obtained are shown. The authors thank V. N. Pavlyuk for

- running the experiment. TR :

/1
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ZAKEAROV, V. P., GERASIMENKO, V. S., KUCHERENKO, L. P,

"Optical Fhonons in Amorphous Arsenic Chalcogenide Fiims"

Leningrad, Fizika Tverdogo Tela, Vol 14, No 8, Aug 72, pp 2466-2468

- Abstract: An investigation is made of the vibrational spectrum of binery
mixtures of arsenic chalcogenides of various' compositions in the form of
amorphous thin films produced,by.thermal.deposition in a vacuum. A study
of the infrared transmission spectra of As,Sj3 and AsyS8e3 showed the ab-
sorption bands typical of. these substances :in the crystal state for Asy53
and in the vitreous state for AsySe3. No absorption band was observed in
the 400-33 cpw~! frequency interval in the IR-spectrum of thin films of
AspTe;. An examination of the transmission spectra of mixtures of
Asy(5,8ey_4)3 and Asy(SyTe) o )3 deposited from suspensions of various
compositions showed that the presence of atoms of heavier chalcogenides
in-the mixture changes the relative intensity of the binds of the As,84
spectrum, When selenium ig introduced into the films, the nost notice-
able change is observed for the lov-freguency band, sail the center of
gravity of the entire absorpticn band for AsS3 is displaced toward the

e
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ZAKHAROV, V. P., Fizika Tverdogo Tela, Vol 14, No 8, Mug T2, pp 2466-2L68 -

highi-frequency region, occupying e position defined by o stable bands
in the.a, As;S3 spectrum. The relative intensity of the AspSe; sbsorption
bfmd increases with an increase in its content in. the film, and a slight
‘displacement is observed in the position jof the band ra'timunm toward the

7 lov-frequency region of the spectrum. It is concluded that the solubility
of As;S3 and AsjSe3 in chalcogenide mixtures is higher than that of As,Tej.

- 111 -
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. ZALIVA, V. I. end ZAKHARQY, V. P.

_ “Physical Nature of the Switching Effects in Amorphous Semicon-
ductorsﬁ . : _ O ) ; ‘

* Leningrad, Fizika i tekhnika po
£ 1252-1255

Abstract: This paper describes comparative experiments in the in-
vestigation of kinetics of the phase transition from the amorphous
state to the polycrystal and of the switching effects and "memory"
in amorphous GeTe filmg. The purpose of these experiments is to

luprovodnikov, No 7, 1972, pp

N clarify the physical nafure of the reversible switching effect.

Such effects were observed in filmg of such materials as Ge-Si-As-
Te compounds and in stoichiometric GeTe, all of them amorphous.
Also investigated was the thermally stimulated crystailization of
amorphous Gele with an electric field of up to 4+10% V/em in in-
tensity applied to the substance.  The effect of this experiment
was negative, with the applied electric field having no influence
in the kinetics of crystallization. The authors f£ind that the
physical nature of phase transformations is universal, and that
~§p§y are connected with the formation of "memory" in amorphous

1/ _
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ZALIVA, V. I., et al, Fizika i tekhnika noluprovodnlkov No 7,
1972, pp 1252-1255 . .

a"GeTe and with its crystallization under the a sction of rapid heating
© by powerful light gulse§. They find‘also that the growth of crys-
_tals measuring 10-%4-10"2 cm and taking the form of threads, causes

‘the memory effect and occurs in a time of the order of lO"5 to
1074 ‘seconds, corresponding to the experimentally determined time
: for the formation of the memory.-. ' S :
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XV1-8. FORMATION OF THE PILH STNULCTURE OF CLRTAIN SEMICONDUCTORS IN Thi CASL
OF LASLR ULIULITICH OF SPECTHENS - . :

{Article By Yu. . Palzavtaey, V. P. Unkharov, 1. M. .Protas, klev; dovonibirsk,
111 Simpoelul Fa Prncamanan Ponta | Stnteza Poluprovodaikavykh Krintallov L
Plenok, Kudstan, 1-1) June 1372, p 2014

S B drpeRithon 6 f chrniel LememmEs TTontatsing comonents i ti
hIyh vapor pressuses frequently cannol  La wsed. <o centaln. condenncd fitma of
mtolchlomatric corposition. - befinite prontess has been made in thiu direction
$n the presence of lsser dapokition of the asenles. &n qstimate wan madc of

. 'the rale .of tha solscular composltion of the wanar asad the interatonic luter-

relations with tile type of dapnafties fnr the proceas of farmation of noor-’
phous fiim etructures o A glass pubstrate. The rusearch subjocts were acmi-
.conductars of the ALEEY and A, V8.Vl tyne.” The molocular componition of the

" vapor vas .—:c_n..u...»mnﬂnm.‘m,run,nnvnw.:oinn:u"nﬂ...nua..w.mn..rnn:,.wn of the amorphous

£ilme vas investigsted by the sothod of Incegral analysls of the electron scat-
gering intensity qurves. - . N o o

tr 18 astasiished that the CaAs vanor contains tonized and neutral com-
plezes comnrieing ators of the sace and di fferent types, and the structure of
zhe smarpitouws fiims-is well described by the model of the uet 0! diuperned
crystaly, In cnotrast to thla, fn Caf vaper corplexes of stoms of df{fferent
tyncs are comnintely absent, snd in the asorshons- Fiin structure {n addition
to the “crvacal-1ike reflons  thetc are rertons contuining atoms of one type

with tha structure of amorphous phioaphiaroud "aad galltum: -

Far >-umu. .‘umau md AsSe, the vnxben.u:; ooﬂ.:..—»»:.: of n_..c vapor

turned nut te be sinilar whereas the strudlure of ‘the, amarphous {1lms wan
different. ‘Thus, feor examnle, In the As 54 filea the value of the radius of

the first coordination sphete and the coerdination nushers ore the sace as in
the crystal, and {n the >u~mnu filmn they are apnreclably less.

The pesults obtained have peenitred evaluation of the effect of the
molecular ¥apor cosposition on the processes of the formation of the fiim-
" structures of the {nvestipated substances. A demcription in glven for the
probable hinetics for the formation of the film structure,

- 33y -
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- lasers.and Masers .

USSR

' BEIOKRINITSKIY, N. S., SNATOVSKTY, A. V., DANILEYKO, M. Ve, ZOEHAROY, Ko B
- KOZIOV, Ay Yo, and SHPAK, H. T., Physics In.,titutc, Awdemy ‘of Soicnces
- Ukrainian SSR :

::"Racording of Optical Infomation .on Amorphous F.les of Sericonducting Come

',"‘:',.Hoscow. Pis'ma v Zhumal Eksperimeutal'noy 1 Teorucicheskoy r‘izik Vol 15,
‘No &4 "_20 Feb 72, pp 198-200 SR A

: ‘vastracbs The article de°cribes a. new optical information mthol based on
“local: variztions in structural and ‘optical characteristics of some semiconducte
“ing compomxdz under the action of lagerizadiation. This Opl.m‘ up the possibil-

ity of creating carriers with s high: reconling speed (10 ~1072 sec) and high
-gpatisl Tesolution without the need for: isubsequent prvicessing, Amorphous GeTe
‘and InSb £iims, vacuum~evaporated: on glass and NaCl ..nabstm a5, wero udcd by
. the authors as caxriers for optical signal recoxding, —Lasew radiation by a
- semitransparent mixryor wos soparated. Into two beans appro,dmtely equ&l in
o _intensi’cy and directod at the sample at.a canvorgazwa rangle- of ~ 550 fur GeTe

LIS IS S2ENC P B 12 I BT S A1 S DI BT L0 124 ST REE Y IR U RS 2]
TR I S K | T R e e s T SR E TR SRS R RO B AL PR O
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BEiDKF.INI’ISKIY, N. S., et al., Ply'ma v Zhurnal Eksperimental®noy 1 Teoreti-
- cheskoy Fiziki, Vol 15, ¥o 4, 20 Feb 72, pp-198-200 -

and ~ 259 for InSb. The interforence hologran grating of the radiation field
was recorded on the film., Sanples were oxposed to radiation pulses of & free-
running ruby ( A = 0,69 micmnE) and neodymium ( ) = 1.06 micrens) laser. Civen
a sufficiently homogeneous laser field anplitude distrlbution, interference
gratings with e spatial frequency of up to 1000 lines/mm were obtained, repre-
senting alternating segments with different spectral amd structural properties.
There was found to be a relation between the sample preparation conditions and
the maximun attainable spatiz) frequency. There are optinal. radiation ener-
gles for the pulse-mode racording of gratings (e.g., ~0.1 j/sq ma for record-
ing on GeTe films with pulsed neodymium laser radiation ~ 500 nieroseconds in

duration). The authors observed two forms of film struestural changes accompany-
ing the information recording, depending on the density of the recorded grating,
In the recording of gratings with a spatial frequency of ~ 1(0-200 lines/mm, the
lines reprexent bands of polyerystalline materdal, films in an amorphous state
divided in segments. In the vecording of gratings with;a spatial frequency of

- Dy -
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FB'*‘IOKRIHITbKIY, N. S., et al., Pis'ma v Zh\u'nal Ekspe*imemwl'noy 1 Teoreti-
cheshov Fiuiki' VYol 15, Ho &, 20 Feb 72, pp 193*200

~ 1000 1ines/m, grzin e*xla:g(ment 1is ohserve:l over ths entlre area of the
film segment being treated with luninous radiation, but the optical density of
the interference grating lines differs, making it possible to obtain a grating
with suffic.nent fficiency in thiu case as well,

% is continving on the f\n.'i:hor I'inetic a'tudy of the amoxphous state~
7 polycrystal phase transition of the alove-indicated materials and a number of
others, as well as the study of thelr use as caxriers fox reco‘vding infoma.—
tion in the visible and IR region of the spec’brum. '

" The authors th.zmk Y. S, SAMDYLOV fo:c usai‘ul discuﬁ.simm of the results,
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2, 1AROY V. P., PROTAS, I. M.

*"Hass—Spectrometric Study of the EVapOI&tlcn of Ty 'ype A3V semiconductor
':Compounds by Laser Emission"

Leningrad, ‘Zhurnal Tekhnlcheskoy Fiziki; Vol XLII, WNo 3; 1972, pp 670-672

Abstract: Mass-spectrometric studies of vapor composition were performed dur-
-ing evaporation of single GaAs and GaP crystals by ruby laser emirqnon. The
,qualitatlve composition of the vapor in both cases was. similar (the Gat, ast
and A.-, ‘ions for Gahs predominate, and the Ga+, rpr, P 2+ for Ga?P); nowever,

the relative intensity distribution hetweLn them 15 not retained. The pre-
dominant composition of the part of the vapor not ionized by the laser emission
was established by using additional ionization of the wvapor by a high frequency
spark. 7The causes of the quantitative differences in the vapor during evepora-
tion of single GaAs and GaP crystale by ruby lasor emigsion were discussed.

The results were compared with analogous results fox thermal evaporation. In
the case of additional ionization of the plasma, the A: As and Ga: P ratios
found from the mass spectra approach stoichiometric. Thus, the degree of
jonization of Ga during evaporation by laser emission is appreciably higher
than for thermal evaporation, and the part of the vapei: ionized by the light

1/2
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ZAXHAROV, V. P., et al., Zhurnal Tekhnlcheskoy F121k1, Vol LLTI No 3, 1972,
pp 670~672 ’ ,

pulse comprises primarily single or multlatom partic1Cb of the B- element (for
»compounds of the ATTIgY type) - ‘
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POLTAVTSEV, Yu. G, ZAKHAROV, V. p., CHUGAYEY, V. N..

e “Structural Studies ‘of Graphitizatidn of Thinjcéfboh Filﬁs Under the Influence
-of Powerful Light Pulses” TR P S SR S : : :

Moscow, Kristallografiya, vol. 16, No. 2, 1971, pp'415—419.

thstract: Changes in near order structure upon graphitization of carbon films
under the influence of powerful light pulses are studied. Amorphous carbon
films were irradiated with light pulses of various energies, the process of
graphitization being continued to various stages. The intensities of scatter-
jng of electrons by the irradiated £ilms Were.measured; snd the curves of ths
radial distribution of atoms were calculated. :The near order parameters were

determined for various stages of graphitization. A probable kinetics is
suggested for the transition of amorphous carbon to graphite upon irradiation
of the initial films with light pulses’ of very high energy. 1: is suggested

that a double G = C bond is produced:betwben3s

i ome of the atoms in addition
to the single C - C bond in the graphitized films. : :

et tut
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ZAKHAROY ., POL'SKIY, YU. M., and CHUGAYEV, V. N. (Kiev)

"Kinetics of Structural Changes in Thin Films of (ermanium and
Carbon During Their Interaction With Laser Radiation”

MéSéow, Fizika i Khimiya.oﬁfaﬁotkifMéﬁerialof; No 5, Sep~Cct 70,
pp 55-60 ' S 3 T

ibstract: The article describes results of a study of tne
process of crystal growth in thin germanium films during their
interaction with laser radiation. An FEU-31 photomultiplier was
used as the recording device. ~The germanium filmg were obtained
by evaporation in a vacuum of the order of 5g10-6<mm Hg on cold
glass substrates. Tne interaction of tain germanium films with
focused laser radiation results in the growtn of single crystals
witnin individual cells of the supporting grid on waicn phe film
was placed, The crystals reacnad 15-20 micrans in lengyn.v Osg-
cillograms disclosed a difference in.the duration of cnanges in
the optical density of the films wnen. thggy were irradiated with
‘laser radiation in air or. im a vacuum. §ince changes in the

1/3
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ZAKHAROV, V. P., et al., Fizika i Khimiya Obrabotki Materialov,
No 5, Sep-Oct 70, pp 55-60 S i

K

optical density of germanium film in a vacuum begin following
the completion of the laser pulse .action, it may be considered
that the single crystals grow in the film &g it cuols off. The
temperature for the start of .single-crystal growth is strictly
determined. In air the appearance of significidant temperature
gradients determines a nigher rate of sinigle~crystal growth in
the films than under vacuun conditions. Crystal growth within
different cells vakes place seguentially as the {ilm crystalli-~
gation vemperature is reached during cooling. @ The use of the
photomultiplier mdkes it possible to estimate mcan crystal
growth rates. For 15-20-micron single crystals the mean rate of
their growth in the film is of the order of 10 em/sec. -

Tne same metnod was uged vo study tie time characteris-
tics of the graphitizasion of carbon film in i%s interaction
with a laser pulse. Unlike germanium films, where ordering of
the microstructure occurs during their cooling, caroon films are
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ZnKBAROV V. P., et al., Fizika i Khlmlya Obrdootkl Waterlalov,
Mo 5, Sep-Oct. 70, pp 55-60 :

grapnltlzea on neating. Oscilloorums of variations in the opti-
cal density of the carbon film show that the graphivization
process begins 200 microseconds after the starl of the iaser
pulse. The rate of movement of the film graphitization front
z.n/an individual cell is esclma'ced to- be of r.he order of 30
cm/sec. - : : .
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